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Australian strike activity was relatively low in the 1983(2)-1986(1)
period. Some part of this experience is attributable to changes in
the macroeconomic environment and some is a consequence of
improvements in industrial relations. This paper attempts (o
determine the role of each by estimating econometric models for
the 1959¢3)-1983(1) period and forecasting indicators of strike
activity over the subsequent three years. We find that working days
lost per unionist decreased because of macroeconomic conditions,
but that these variables explain less than half of the actual decline.
This suggests that, for the initial three-year period of its institution,
the Accord helped deliver a favourable industrial relations
environment, a situation that is not necessarily long-lasting. More
generally, the results show strike activity to be pro-cyclical and

influenced by profits and inflation.

I Introduction

Because of its attention to interest issues which
form the substance of many industrial disputes,
and because of its formalisation of the
commitment required from unions to make the
Accord’s objectives at all achievable, the Accord
is a critical new element in the industrial
relations scene. [Charles, 1986, p.119].

*With thanks to Marti Pascall for continuing to perform
miracles and Paul Cheung- for excellent research
assistance. Barry Hughes, Bob Gregory, Fred Gruen, Sue
Richardson, Peter Scherer and Grant Bellchambers
offered useful insights. Participants in seminars at the
Research School of Social Sciences, ANU, Murdoch
University, the University of New South Wales, the
University of Tasmania, the University of Queensland and
the Bureau of Labour Market Research provided useful
critical discussion, as did two referees and J.W. Freebairn.
The opinions expressed are those of the authors alone.
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Since the institution of the prices and incomes
Accord in 1983 both the government and union
representatives have frequently claimed that it has
delivered very low levels of industrial dispute.* The
goal of this paper is to test that assertion.

To attribute the relatively low strike activity
solely to the effects of the Accord, as is frequently
done, may not be justified. Overall macroeconomic
conditions are generally considered determinants
of the level of strike activity, and these changed
markedly. Unless one controls for the influence of
macroeconomic conditions little can be said about
the efficacy of this consensual incomes policy in
improving the industrial relations environment.

The approach is to estimate models of strike
activity for the period prior to the Accord and,

! See, for example, the comments of Mr MacBean
(Senior Vice-President, ACTU) as reported in the Sydney
Morning Herald, 27 July 1985.
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using these models, predict the level of industrial
disputation for the period 1983(2) to 1986(1). A
comparison of actual strike data to that predicted
gives insight into the industrial relations value of
the Accord in this period after adjusting for
changed macroeconomic conditions. Other
unmeasured factors may be important in explaining
this finding and conclusions are, as always, matters
of judgement.

The method employed allows several other
important insights into Australian strike activity.
First, the estimations reveal that industrial
disputation is pro-cyclical. This is an important
finding given the attention accorded this issue in
the literature. Further, strikes per unionist are
positively associated with inflation and lower
profits and, less strongly, higher inventories. As
well, average strike duration is apparently
lengthened when the job vacancy rate is higher and
when profits are lower. We interpret these results
to be reflections of misinformation, of union
muscle-flexing and of firms encouraging disputes
to run down inventories. However, other
conclusions are possible.

Second, the forecasts help determine the extent
to which some commentators have exaggerated the
direct influence of the Accord on strike activity.
Statements attributing the entire decrease in
industrial disputes to the policy implicitly give no
weight to the effect of changes in macroeconomic
conditions. But because there were movements in
these variables which tended to decrease measured
industrial militancy, such assertions exaggerate the
industrial relations effect of the Accord. We find
the extent of the overstatement to be about 39 per
cent.

There are several difficulties which must be
confronted when engaging in such an analysis.
These relate to economic theory, measurement, and
econometric method, and are outlined below.

First, a theoretical basis is essential to the correct
interpretation of statistical relationships, but it is
clear that an all-encompassing and rigorously
specified model explaining Australian strike activity
does not exist. The framework most commonly
used for overseas empirical research (Aschenfelter
and Johnson, 1969; Pencavel, 1970) has important
limitations when applied to an economy with a
centralized system for arbitrated settlements, such
as the Commonwealth Conciliation and Arbitration
Commission (CCAC). The existence of CCAC
introduces a third party into the dispute-settling
process, and is highly likely to affect approaches
and solutions to conflict. The implications this has

for theory are explored in Section II.

Secondly, there is no universally accepted
correct measurement of strike activity. Some of the
candidates usually considered are the number of
strikes, the number of workers involved in strikes,
the average duration of strikes, and the number of
working days lost from disputes. For theoretical
reasons some are preferred to others, and for
practical reasons the focus is on a subset of
measures.

Finally, there are at least three major
econometric complexities encountered in the
analysis. One, there is in theory endogeneity
between strike activity and several of the
explanatory variables. Two, we employed generator
regressors techniques which imply the need to
recover unorthodox test statistics (Pagan, 1986).
Three, analysis of economic data covering the
turbulence of the 1970s requires stability tests.
These issues are addressed in Section III which
presents the estimation results. Section IV
investigates the effect of the Accord or, more
accurately, unmeasured factors on recent strike
activity. Section V examines the extent of
exaggeration of the industrial relations benefits of
the Accord implicit in the usual assertions.

II Theoretical and Modelling Issues

Hicks’ (1932) seminal work on the economics of
strikes provides the basis for the work of modern
analysts. Because of the foregone income associated
with a strike, Hicks’ model assumes that a union
moderates its wage demand as the expected length
of time of the strike increases. The employer, on
the other hand, increases its wage offer as the
expected length of a strike increases because of the
foregone profits associated with the strike. Strikes
are assumed to be costly to both parties thus, if
the employer is fully informed about the union’s
‘resistance curve’ and the union fully informed of
the employer’s ‘concession curve’, the parties agree
to avoid the strike with the union accepting the
wage offer consistent with both parties’ needs.
Given this basis, the model attributes strike
incidence to poor information on the part of either
party of the other’s bargaining position.

Both Hayes’ (1984) and Aschenfelter and
Johnson's (1969) analyses are based also on notions
of misinformation. In the perspective of the
former, strikes result from misjudgement by the
union of the employer’s willingness to concede to
worker’s demands. From the latter analysis,
information differences between union leaders and
the rank and file encourage the leaders to use strikes
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to demonstrate to their members the true employer
position.

While not a popular way of understanding the
Australian strike process, there are examples which
appear to fit the misinformation model. The 1964
Australia-wide strike against General Motors-
Holden and the 1977 La Trobe Valley power
workers’ strike are seen by Ford and Hearn (1980)
to be the result of poor information by both the
unions involved.

These misinformation analyses focus solely on
wage demand and wage offers by the respective
parties. A different type of strike motivation is also
frequently recognized. This is the notion of ‘muscle-
flexing’ in which ‘the union might periodically call
strikes to keep credible the threat of a strike’
(Hayes, 1985, p.59). This can be rational behaviour
in the long run, even if in the short term costs are
incurred and no concessions achieved.

There are good reasons to believe that this
motivation for strikes is particularly apposite in
Australia. The most compelling of these are that
Australian strikes are overwhelmingly of short
duration and that work is typically resumed without
negotiation.? Examination of the industrial
relations literature reveals that a consensus exists
as to the typical cause of industrial disputes in this
country: strikes are not seen to be bargaining tools
aimed at the gaining of short-term concessions, nor
are they generally believed to be attempts to
increase information to bring about maximum
possible wage increases from employers. They are
usually interpreted instead as signalling devices
aimed at demonstrating the seriousness of the
conflict. The essential reasons appear to be: ‘to
speed up the resolution of unattended grievances
and . . . to influence the outcome of conciliation
and arbitration processes’ (Charles, 1986, p.121).}

This is not to say, however, that the #iming of
industrial disputes is unrelated to economic
variables. Indeed, an obvious point is that the most
opportune time for unions to flex their muscles is
when the costs of so-doing are low. This implies

* Wooden and Creigh (1983) note that, ‘Resumption
without negotiation was the major mode of dispute
termination throughout the [post World War II) period
.. .in 1976-1980 . . . it accounted for almost 59 per cent
of total days lost through stoppages’ (p.35). We note,
however, that in this five-year period there were two major
politically motivated strikes (see Section IV).

* There is general support for this view. See Bentley
and Hughes (1970, 1971), Isaac (1982), Oxnam (1953) and
Wooden and Creigh (1983).
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that protest strikes are more likely when overtime
is plentiful, so that the lost wages are recovered
relatively painlessly. Alternative hypotheses are
proferred below.

Two other reasons for strikes are not covered
directly by the above analyses. The first concerns
the role of inflation and may be understood to be
a subset of misinformation models (Phipps, 1977).
If workers expect future real wage loss as a
consequence of price increases, or wish
compensation for current real wage loss, they may
make wage demands that employers are unable to
meet. Phipps’ model assumes that workers perceive
the firm’s expected price rise to be equivalent to
economy-wide inflation. If the firm perceives it to
be less, it resists the wage bargain and a strike
results. His model implies that both union demands
and employer resistance are increased with
inflation. This presumably implies that the inflation
effect on (wage) strikes is diminished in periods of
full wage indexation, an hypothesis testable with
the data.

Also, employers may initiate industrial action
(Ford and Hearn, 1980), including strikes and lock
outs, as a way of running down excess supplies of
(presumably unanticipated) inventories. Little
modelling of this process has been undertaken in
the literature, but its potential lends itself to
empirical testing.

The above perspectives provide some guidance
as to the appropriate estimation of the determinants
of Australian strike activity. The broadest measure
of trade union militancy is working days lost per
unionist (WDL/U), which may be expressed as

WDL/U = WI/U.WDL/WI 1

where WI/U is the average number of workers
involved in strikes per unionist and WDL/WI is
average working days lost per member involved (or
average strike duration).

The major advantage of WDL/U is its composite
nature. It increases with the number of strikes per
employee, the number of workers involved per
strike and average strike duration. WI/U only
partially captures militancy because it fails to take
into account strike duration. WDL/WI, on the
other hand, because it represents average strike
duration, does not account for the number of
workers participating in strikes. As there is no
perfect measure of trade union militancy, we chose
to focus on the right-hand side of equation (1).
With these perspectives in place it is useful to
examine previous Australian analyses.
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Oxnam (1953) first identified the relationship in
Australia between strike activity and economic
variables, in particular the state of the
macroeconomy. With reference to annual data
beginning in 1913, he noted the clear procyclical
swings in industrial disputation. The explanation
offered for this phenomenon has a distinct
industrial relations flavour:

In short, economic change necessitates a revision
of the rules of work, a process in which a certain
amount of conflict is inevitable. To a
considerable extent therefore strikes represent
merely frictions in the process of rule making
in response to economic change [Oxnam, 1975,

p.30].

This perspective is supported, in part, by the first
multivariate examination of Australian strike
activity, that of Bentley and Hughes (1970).

The Bentley and Hughes analysis investigated the
influence of economic activity on strike frequency,
duration, magnitude and days lost from 1952 to
1968. They concluded that, for the non-coal sector,
frequency and days lost are negatively related to
the unemployment rate, and duration is positively
related to the change in the unemployment rate.
Because of the close association between
unemployment and other variables likely to
influence strikes, they do not take their results to
support a particular hypothesis of the causes of
strikes. They do stress, however, the pro-cyclical
nature of strike activity. Unfortunately, several
variables of interest, such as inflation and
inventories, were not included in the estimations.

Phipps (1977) estimated a less restrictive model
on quarterly data for the 1960-72 period. Both
profits and inflation appear to positively influence
strike frequency. This result should be interpreted
cautiously because of the following problems
associated with his method. First, he uses the
number of strikes per employee as his strike activity
variable. While all trade union militancy variables
have their weaknesses, this variable is particularly
questionable (Perry, 1978). Implicitly it assumes
that any change in the number of workers striking
is irrelevant. Second, Phipps found his business
cycle variable, vacancies minus unemployment, to
be significantly negatively related to strike
incidence. This finding is contrary to theory, to less
formal analyses, and to the results of Bentley and
Hughes.

The other major analysis of the determinants of
strikes is that of Perry (1979), in which annual data
for the inter-war period were examined. He found
support for two hypotheses: working days lost per

employee per year was negatively and positively
related to the unemployment and inflation rates,
respectively. Given that his focus was primarily on
factors contributing to nominal wage change,
relatively little exploration of the strike equation
was undertaken.

In summary, several conclusions are apparent
from the above brief survey. First, there is no
consensus as to the ideal trade union militancy
variable. Given this, it is appropriate to estimate
models using different strike indicators. Second,
both inflation and unemployment are apparently
significant explanators of strike activity in
Australia, although these results do not constitute
strong evidence in support of particular hypotheses.
Related to this is the third and major point that
associations between explanatory variables are so
strong, and data limitations so severe, that
circumspect interpretation of tests of specific
models of strike activity is called for. Every effort
can be made to ensure the proposed models have
good statistical properties, but even then such
estimates provide only modest support for theory.

With this background it is appropriate to specify
the econometric models to be estimated. While
predictions of coefficient signs are offered which
are consistent with the theoretical issues noted
above, alternative interpretations are also recorded.

The theoretical conjectures outlined suggest that
there are three independent motivations for strikes:
misinformation on the part of the union concerning
the employer’s willingness to concede; union
muscle-flexing as attempts to ensure improved
future outcomes; and as the consequence of firms’
manipulating an inexpensive run-down of
unexpectedly high inventories. The timing of strikes
differs according to which of these factors takes
precedence.

If misinformation is the cause of friction we can
identify some situations in which strike action is
more likely. First, if unions are not aware of the
firm’s contemporaneous profit level, it is plausible
that they are more likely to over-estimate it when
(current) profits (PROF) (gross operating
surplus/wage bill) aie relatively low. This will only
lead to a stike when a wage demand is not met.
Since wage demands are more likely when overtime
is expected to be high, an appropriate proxy
variable is given by OP, the multiplicative
interaction of overtime, when it is above trend, and
profits, when they are below trend.’ In this

¢ Refer to the Data Appendix for definition of all
variables.
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misinformation case two factors matter: the
increased likelihood of wage demands by workers
and an increased likelihood of resistance to them
by firms. This latter point is of significance because
the costs to the firm of a strike are relatively low
when profits are low.

The second misinformation proxy is inflation
(INF). Following Phipps, inflation leads to greater
worker agitation because of expected or current real
wage decreases. Some firms will expect their likely
price increases to be lower than do their workers,
and it is because of this that more working days
lost per unionist are predicted to occur with higher
inflation. Arguably this too is the case for changes
in the inflation rate, a possibility not supported by
the data.

Muscle-flexing strikes are presumed to be timed
to minimize costs to workers. Thus more working
days are expected to be lost when expectations of
overtime, proxied by current economy-wide
average overtime levels (OT), are high. The role of
overtime is not, however, straightforward, because
foregone income from a strike is greater when
overtime is higher.

Strikes initiated by firms, and lock-outs (included
in the strike data), are presumed to be timed to
minimize foregone revenue. Accordingly, it is
assumed that more working days will be lost when
inventories are unexpectedly high. This variable is
proxied by the level of inventories relative to gross
domestic product, given by INV.

Strike duration is particularly difficult to model
given that the evidence suggests the prevalence of
short protest strikes after which work resumed
without negotiation. Several predictions can be
offered. First, for strikes not motivated by muscle-
flexing, it is expected that a high job vacancy rate
(VAC) allows workers to minimize the foregone
income of strikers. High vacancy levels increase the
probability of workers attaining alternative
temporary employment and thus, in Aschenfelter
and Johnson language, increased vacancies flatten
the union’s resistance curve. Second, if the strike
is being used by workers to gain information of the
true level of the firm’s profits, the lower are profits
the longer is a strike expected to last. The reasoning
is that it takes a greater length of time for workers
to accept that profits are low the further they are
from workers’ expectations. As well, when profits
are low so too may be the incentives of the firm
to resolve the dispute. Third, /NV may be relevant
to duration. Presumably the firm will prefer longer
strikes and will thus be less willing to acquiesce to
workers’ demands, the higher are inventories.

MARCH

These predictions lead to the suggestion of the
following models

(WI/U), = By + B,INF, + B,INV, + (;0P,
+ B,OT, + BsPROF, + ¢ @)

and

(WDL/WI), = o + v,INF, + v,INV, + ¢,PROF,
+ v VAC, + ¢ A3)

where the subscript ¢ refers to the time period. The
results of estimations of equations (2) and (3) can
be used in predictions of (WDL/U),, the main
variable of interest (see equation (1)).

From theory the following coefficient signs are
expeCted: B]; BZ) 64, Yi» Y20 Y4 >Ov and ﬁ]a BS) Y3
<0. A negative sign on B, implies that strike
activity is relatively high the greater are profits
below trend so long as overtime is above trend.

Before considering the estimates it is important
to recognize two fundamental methodological
points. First, in some instances the predicted
coefficient signs are consistent with different
theoretical conjectures. In particular, a positive
relationship between overtime and strike activity
could reflect three factors. One is Oxnam’s
proposition that firms are more likely to change
work practices in periods of high product demand,
which increases industrial conflict and leads to
muscle-flexing strikes. The second is the possibility
that high overtime is simply associated with more
hours of work and thus a greater (statistical)
likelihood of unresolved conflict (Bentley and
Hughes, 1970). The third is that striking is a normal
good, and thus more likely when income — proxied
by overtime—is relatively high (Bentley and
Hughes, 1970). Also, inflation could lead to greater
worker agitation if higher overall nominal wage
growth is associated with more disruptions to wage
relativities. In this case, the misinformation model
has less credence if such strikes are attempts to draw
CCAC’s attention to the conflict. For the above
examples the data are not rich enough to allow
confident conclusions on the validity of specific
theoretical hypotheses.

Second, a very large number of estimations could
be undertaken using different proxies to represent
particular perspectives. Because of the complexities
inherent in the exercise and the forecasting goal of
the project, we chose to focus on relatively simple
models and thus interpret the estimations as
indications only of underlying relationships. The
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intention is to estimate statistically robust models
that capture the essence of the determinants of
strike activity.

III The Data, Estimations and Diagnostics

The models were estimated using quarterly
Australian data, referenced in an appendix, for the
period 1959(3) to 1983(1). Explanatory variables
were seasonally adjusted and dummies (S/, S3 and
S, representing the first, third and fourth quarters,
the second-quarter effect being in the regression
intercept) were included to correct for seasonal
variations in strike activity. As well time (7) was
included to account for unmeasured dynamics.

During this period three major one-off strikes
were initiated as a result of political factors: in
response to the gaoling of Clarrie O’Shea in
1969(2), the Medibank protest of 1976(3), and as
a consequence of the gaoling of several Western
Australian unionists in 1979(2). Dummies have
been included to account for these events and are
identified as 692, 763 and 792. They were
significantly associated with workers involved in
strikes per unionist.

The first step in the process was to use the data
in (approximate) reproductions of previously used
Australian models. The Bentley and Hughes,
Phipps, and Perry specifications were estimated,
and the results are reported in Appendix 2. In all
cases these estimations failed fairly straightforward
diagnostic tests in terms of ¢ statistics and serial
correlation. They are not adequate to explain the
1959(3)-1983(1) data.

As well, the opportunity was taken to test several
political and institutional hypotheses, as suggested
by Creigh, Poland and Wooden (1984). These were
that strike activity is decreased when the ALP is
in power, in the quarter when a Commonwealith
election (Senate and/or House of Representatives)
is being held, and for periods of wage indexation.

Several tests of the effect on indexation were
undertaken. The first used a dummy variable for
quarters of full wage indexation. Second, separate
dummies were included for quarters of full and
partial indexation. Third, to reflect the hypothesis
that indexation acts as an anaesthetic to disputes,
a dummy variable was included for quarters
following full wage indexation. As well, the
indexation dummies were interacted
multiplicatively with inflation to test the
proposition that inflation contributes less to strike
activity when workers have their real wages
protected.

In all cases relationships between strike activity
and these political and indexation variables were
found to be not significantly different from zero.
Importantly, other coefficient signs and sizes were
robust to their inclusion or exclusion.
Consequently, subsequent model estimation
omitted these variables.

Comprehensive specifications of the basic models
were estimated and subjected to a wide range of
specification tests. These resulted in re-estimations
of the models using subsets of explanatory variables
until fairly parsimonious equations were obtained.
The preferred estimations and their diagnostic tests
are presented in Tables 1 and 2, and the elasticities
in Table 3.

The data of Table 1 show that the equation for
the proportion of unionists involved in strikes per
quarter performs well. This measure of activity is
clearly pro-cyclical (as represented by overtime),
a result reinforcing both Australian (Oxnam, 1953;
Bentley and Hughes, 1970) and international (Rees,
1952; Aschenfelter and Johnson, 1969; Pencavel,
1970) evidence. Strike involvement also increases
with inflation. To a lesser extent in terms of
statistical significance this measure of strike activity
increases with inventories and rises with overtime
and falls with profits when these variables are
respectively above and below trend. A lower
proportion of unionists are involved in the first and
fourth quarters, and the ‘political’ strikes of
1969(2), 1976(3) and 1979(2) substantially increased
overall worker participation in strikes. Importantly,
the equation passes a broad range of diagnostic
tests. There is no serial correlation, the RESET tests
suggest no evidence of functional form problems
and the coefficients are stable according to a Chow
test. For those interested we report ¢ statistics based
on bootstrapping the sample for 500 iterations.
These ¢ statistics do not rely on normality of the
underlying regression disturbances.

From Table 2 it appears that average strike
duration is longer when the job vacancy rate is high
and profits are low. The equation performed
adequately on the diagnostic tests. There is no serial
correlation, the 7 statistics are satisfactory and the
equation passes RESET tests of functional form.
There is, however, mild evidence of coefficient
instability across the two time periods as the Chow
test fails to support coefficient equivalence at the
5, although not at the 1, per cent level.

We also estimated the determinants of WDL/U
directly. The model performed well according to
most of the diagnostic tests, but failed RESET3 and
RESET4, indicating some functional mis-
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TaBLE 1

Preferred Estimation of Workers Involved in Strikes Per Unionist Equation

(x1000)

Absolute ¢ statistics

Independent Coefficient OLS White's

Variables Heteroscedastic Bootstrap +
Consistent

Intercepr -172.588 1.61 1.72 1.54

INF 1122.781 2.08 1.84 2.30

INV 239.052 1.70 1.91 1.65

oT 74.936 2.88 2.66 3.18

op* -192.801 1.49 2.01 1.48

Sl -26.006 1.98 2.06 2.11

S3 10.822 0.82 0.75 0.98

S4 -25.056 1.90 2.01 2.04

692 227.461 5.04 18.99 5.41

763 394.835 8.81 37.33 9.13

792 3421.581 7.59 26.36 8.15

T -0.380 0.90 1.04 0.92

R? .74

F 22.04

Notes: *See Data Appendix for an explanation of how this variable was constructed. Since OP'is a generated regressor
standard ¢ statistics are not reliable (see Pagan, 1986). Bootstrap ! statistics are free of this problem. For an

introduction see Effron and Gong (1983).

+ 500 iterations. At each iteration the equations generating OP as well as the reported equation were bootstrapped.

Diagnostic Tests of Workers Involved in Strikes Per Unionist Equation

Auto-Correlation ¢ statistic* RESET Test of

Chow Test for Hausman Test for

Function Functional Structural Stability Exogeneity of OT,
Form PRQOF and INF
{ statistic

Ist-order lag 0.0496 0.48 RESET2 0.178 Ho: Equation coefficients Ho: OT, PROF and
2nd-order lag 0.0610 0.59 RESET3 -0.157  for 1959(3)-1973(1) = INF are exogeneous.
3rd-order lag 0.0185 0.18 RESET4 -0.446  equation coefficients for  Critical Value=16.90.
4th-order lag 0.0712 0.69 1973(2)-1985(1). Test Statistic = 12.59.
Sth-order lag 0.0700 0.68 Critical value=2.01. Ho accepted.
6th-order lag -0.123 -1.20 Test statistic =0.82.

Ho accepted.

*95 per cent critical value of ¢ statistic 15 1.96.

specification. We were unable to find a more
satisfactory form, a difficulty which encouraged
us not to use the equation for forecasting. For these
results, see Beggs and Chapman (1986).
Interestingly, OT, PROF and INF are apparently
exogenous to strike activity, at least

contemporaneously. Both equations pass the
Hausman (1978) tests which implies that though
overtime, profits and inflation may be affected by
strikes currently in progress, the empirical
significance of this direction of causality is not high.

The results, summarized in elasticity form in
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TABLE 2

Preferred Estimation of Average Strike Duration Equation

Absolute £ statistics

Independent Coefficient OLS White’s

Variables Heteroscedastic Bootstrap +
Consistent

Intercept 3.795 2.73 2.37 2.75

PROF -0.413 2.43 2.20 2.50

VAC 82.986 2.76 2.61 2.97

S1 0.232 1.08 1.26 1.24

S3 0.172 0.79 0.92 0.83

54 0.282 1.31 1.19 1.47

692 -0.392 0.53 2.19 0.63

763 -1.080 1.46 6.21 1.48

792 -0.825 1.11 4.66 1.13

T 0.0153 3.70 3.36 3.52

R? .38

F 5.91

+ 500 iterations.

Diagnostic Tests of Average Strike Duration Equation

Auto-Correlation 1 statistic* RESET Test of

Chow Test for Hausman Test for

Function Functional Structural Stability Exogeneity of OT,
Form PROF and INF
t statistic

Ist-order lag -0.062 -0.60 RESET2 0.326 Ho: Equation coefficients Ho: OT, PROF and
2nd-order lag 0.006 09 0.059 RESET3 0.249 for 1959(3)-1973(1) = INF are exogeneous.
3Ird-order lag -0.140 -1.37 RESET4 0.175 equation coefficients for Critical value=14.10.
4th-order lag -0.049 8 -0.24 1973(2)-1985(1). Test Statistic=11.07.
Sth-order lag -0.024 7 -0.24 Critical value=2.13. Ho accepted.
6th-order lag -0.000 530 -0.0052 Test statistic=2,38.

Ho rejected. (Accepted
at 1 per cent level).

*95 per cent critical value of ¢ statistic is 1 96.

Table 3, provide some support for the hypotheses
outlined in Section II. If misinformation is
associated with industrial disputes, we should
expect INF and OP to be, respectively, positively
and negatively associated with the proportion of
unionists involved in strikes, as was found.
Interestingly, more workers are involved when OT
is high. As well, duration was found to be affected
by both VAC and PROF. The hypothesis that firms
manipulate strikes in order to run down inventories
is supported weakly.

Importantly, these results should not be taken
as definitive evidence for the original hypotheses
as they may be consistent with alternative
explanations, as previously discussed. Nevertheless,
it is worth noting the general robustness of results
reported, an issue of some significance given the
forecasting motivation of the exercise. Such a goal
promotes the relative importance of the statistical
properties.

It is also of some interest to note which
independent variables performed poorly in the
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TABLE 3

Estimated Elasticities (at means %)

Dependent Variables

Independent
Variables wi/u WDL/WI

INF 0.196(0.094)
or 0.837(0.290)
or* 1.850(0.934)
PROF -1.423(0.585)
PROF* -2.90(1.94)
INV 1.800(1.05)

VAC

2.69(0.097)

*Calculated for when overtime is one standard error above trend and profils are one standard error below trend
+ Standard errors are in parentheses. They are based on the OLS covariance matrix coefficient estimates.

estimations and remain unreported. In particular,
conventionally used cyclical indicators, such as the
unemployment and job vacancy rates, were
generally far less satisfactory explanators than was
overtime. This finding provides further support for
the view promoted originally by Gregory and Smith
(1985) that the state of the labour market is more
accurately reflected in firm-based data, such as
overtime, than it is in aggregated measures of excess
labour supplies.

" In summary, the models of average strike
duration and proportion of unionists involved in
strikes perform well under a broad range of
diagnostic tests. We feel justified in using these
models to investigate industrial relations changes,
as measured by strike activity, from 1983(1).

1V Projections Over the Period of the Accord

The method employed to derive suggestive
evidence of the direct effects of the Accord in
reducing working days lost per unionist recognizes
that the variable is the product of the proportion
of unionists involved and average strike duration
(see equation (1)). Multiplying projections of these
variables provides a satisfactory way of forecasting.
Results based on this approach are presented in
Table 4.

The data of Table 4 reveal the following. First,
the proportion of unionists involved in strikes
substantially over-predicts for the first three years
of the Accord. The projections of this variable for
the 1983(2)-1986(1) period averaged .080 compared
with the actual experience of .045, a difference of
56 per cent. Second, the average strike duration

equation also over-predicted slightly. From column
(ii) Table 4 the equation projected strike duration
to average about 2.57 days, compared with the
actual experience of 2.52 days, a difference of 2
per cent, but the standard error implies that these
numbers are not significantly different from each
other. Third, using the product of the forecasts of
these two variables to project working days lost per
unionist reveals that the models considerably over-
predict strike activity in the period. The projection
for working days lost per unionist averaged .208
compared with the actual .111, a difference of
about 61 per cent. As well, the forecasts lie above
the actual data for 12 consecutive quarters. Since
the test on the autocorrelation function suggests
no serial correlation in the disturbances, we
conclude that the probability of getting such a
sequence randomly is the power to the 12th order
of the probability of working days lost per unionist
falling below its forecast value in any quarter. The
forecast errors are skewed so we use the in-sample
regression residuals which reveal that working days
lost per unionist fall below the in-sample forecast
67 per cent of the time. The chance of having 12
consecutive quarters below prediction is thus
(0.67)'* or 0.82 per cent. This is a very small
number and compelling evidence of a structural
break.

In summary, the results imply that, correcting
for the influence of macroeconomic variables, the
1983(2)-1986(1) period was characterized by a
significant decrease in strike activity which may
reflect improvements in industrial relations as a
result of the Accord. Working days lost per
unionist and the proportion of unionists involved
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TABLE 4

Actual and Forecast Measures of Strike Activity

@

Proportion of Unionists

(i)

Average Strike Working Days Lost Per

Year Quarter Involved in Strikes Duration (Days) Unionist

Actual Projected Actual Projected Actual Projected (Product of

Projections from

Columns (i) and (ii))
1983 2 0.041 0.084 4.18 2.44 0.171 0.206
1983 3 0.051 0.096 261 2.51 0.133 0.241
1983 4 0.044 0.060 2.61 2.62 0.115 0.158
1984 1 0.032 0.038  2.67 2.44 0.084 0.094
1984 2 0.031 0.067 298 2.45 0.093 0.164
1984 3 0.051 0.095 2.68 2.61 0.135 0.249
1984 4 0.077 0.056 1.56 2.57 0.120 0.144
1985 1 0.042 0.071 2.52 2.50 0.106 0.179
1985 2 0.048 0.097 1.68 2.46 0.084 0.241
1985 3 0.054 0.114 1.49 2.49 0.110 0.283
1985 4 0.051 0.095 232 3.01 0.118 0.286
1986 1 0.021 0.091 2.96 2.74 0.063 0.249
Quarterly average 0.045 0.080 2.52 2.57 0.111 0.208
Standard error* 0.018 0.294 0.051+

*The standard errors should not be used uncritically to compute tail probabilities. Jarque-Bera statistics revealed that there was severe non-normality of
the disturbances of the regression equations These distributions are highly positively skewed.
+ Computed from the asymptotic approximation of linearizing the product of the two equations around the true values of the parameters by a first-order

Taylor series expansion

in strikes both fell substantially for reasons other
than changes in the macroeconomy. The strikes
that did occur in this period were about the same
average duration as projected.

It is important to note two caveats. First, the
method employed implicitly assumes that the
Accord had no effect on the explanatory variables.
This is unlikely to be true given the (approximate)
maintenance of real wages in a period of
considerable economic recovery, a situation which
resulted in large decreases in real unit labour costs
with concomitant increases in the profit share
(Chapman, 1986). From the models higher profits
decrease strike activity and some part of this may
be attributable to the Accord. A reverse argument
may be applied to overtime if the incomes policy
contributed to recovery. However, any decreases
in inflation as a consequence of the Accord have
the opposite effort on strike activity. The important
bottom line is that the method employed only
allows potential identification of direct
improvements in the industrial relations
environment.

Second, because the method can only identify

unexplained changes in industrial disputation,
attributing causality is a matter of opinion. Some
commentators suggest that the history or
personalities of government and union leaders
contributed to decreases in strikes, while others
argue that industrial disputation diminution was
a world-wide phenomenon that would have
occurred anyway in Australia. On this latter point
we note that while working days lost decreased in
many countries after the beginning of 1983, the
extent of the fall was relatively high in Australia.®
It is wise to be less confident about other possible
causes because the policy change coincided with
their potential influence.

* OECD data reveal that the average working days lost
per employee in 11 major countries over 1975-82 as a
result of strikes was 0.453, and for Australia in this period
the figure was 0.602. For 1983-84 the respective figures
were .331 and .276. Decreases in Australian strike activity
were thus relatively high.
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MARCH

TABLE §
Forecast Measures of Strike Activity,
Assuming No Changes in Macroeconomic Variables

(@)

Proportion of Unionist

(ii) (iii)
Average Strike Working Days Lost

Year Quarter Involved in Strikes Duration Per Unionist
Projected Projected Projected (Product of
(i) and (ii))
1983 2 0.104 2.39 0.249
1983 3 0.121 2.59 0.314
1983 4 0.082 2.69 0.220
1984 1 0.081 2.68 0.219
1984 2 0.103 2.45 0.253
1984 3 0.121 2.65 0.320
1984 4 0.081 2.75 0.223
1985 1 0.081 2.75 0.223
1985 2 0.102 2.51 0.257
1985 3 0.120 2.71 0.325
1985 4 0.085 2.81 0.228
1986 1 0.080 2.84 0.227
Average 0.096 2.65 0.255
Standard error 0.017 0.29 0.043

V Estimating the Error Implicit in Attributing all
the Decrease to the Accord

Additional insight into the policy debate is
provided by posing the counter-factual implicit in
government and union statements concerning the
effect of the Accord on working days lost. Simple
comparisons of strikes pre- and post-1983(1)
attributing the difference solely to the industrial
relations implications of the policy change take no
account of changed macroeconomic circumstances.
In other words, they assume constancy of the
macroeconomic variables when projecting what
strike activity would have been. Table 5 illustrates
such a forecast under the assumption that the
independent variables took on their average
1976(1)-1983(1) values.

The data of Table 5 reveal the following. Not
taking into account changes in macroeconomic
variables results in a projection of working days
lost per unionist of 0.255 compared with the actual
.111. Thus this approach implicitly ascribes to the
industrial relations effect of the Accord an average
decrease of 0.144 working days lost per unionist,
or about 79 per cent.

It is interesting to compare this result with the
projections reported in Table 4 allowing changing
macroeconomic conditions to affect estimates. This
provides information as to the extent of the error

implicit in the view that the industrial relations
consequences of the Accord have been the only
factors affecting strike activity. After adjusting for
changed macroeconomic conditions the models
over-predict working days lost per unionist by 0.097
but, assuming no change in macroeconomic
conditions, the over-prediction is 0.144, a
difference of the order of 39 per cent. The point
is illustrated in Figure 1.

Figure 1 compares strike activity forecasts based
on different assumptions concerning the role of
macroeconomic variables on working days lost per
unionist. In each quarter the actual data fall below
projections based on the product of the forecasts
of worker involvement and average duration
equations allowing macroeconomic variables to
have an effect (complex projection). In turn these
forecasts generally lie below those assuming no
change in the macroeconomic variables (simple
projection). The figure illustrates both that a clear
structural break has occurred and that changed
macroeconomic circumstances independently
decreased strike activity.

Overall, the results imply the following. First,
as measured by strike activity, there were
considerable improvements in the industrial
relations environment in the three years after early
1983. It is plausible to attribute some part of this
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improvement to the institution and maintenance of
the prices and incomes Accord although other
unmeasured factors may have contributed. Second,
statements attributing all the decreased working
days lost per unionist to the Accord are in error,
because changing macroeconomic conditions have
played a role. The extent of this error is not trivial.

VI Conclusion

This paper presented econometric evidence of
Australian strike activity. Although unambiguous
interpretation of results is not possible, it is at least
clear that the models performed more adequately
than those previously used. Estimations were
subjected to, and for the two main equations

considered, passed, a battery of diagnostic tests.
The results suggest the following. First, the
proportion of workers involved in strikes is
associated with inflation and overtime, and to a
lesser extent, inventories and the interaction of
overtime and profits. Second, average strike
duration is increased and decreased respectively
with the vacancy and profit rates. Because these
variables could be representing a host of factors,
the results cannot be taken to be strong evidence
for particular hypotheses.

Forecasting the models over the period of the
first three years of the Accord revealed that strike
activity fell markedly in this time in a way not
explainable by macroeconomic conditions. It is not
unreasonable to attribute some part of this
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experience to the Accord, which is not to suggest
that consensual incomes policies permanently lower
industrial disputation. The difficulties for economic
policy emerging at the time of writing imply that
strong conclusions on the long-term efficacy of the
Accord in diminishing disputes are injudicious.

Commentators attributing the entire decrease in
working days lost to the industrial relations
consequences of the Accord have overstated the
true situation. The extent of this overstatement is
of the order of 40 per cent. It is thus apparent that
there is considerable merit in ceteris paribus
approaches to such policy analysis. Even so, the
bottom line is that while changing macroeconomic
conditions were influential in diminishing industrial
disputation, levels of strike activity in the three
years following the beginning of 1983 were
significantly lower than forecast on the basis of
these variables alone.

APPENDIX 1
Data

WDL Quarterly working days lost due to strikes
including stand-downs in establishments
where strikes are in progress. Secondary
idleness or stand-downs in establishments
where strikes are not directly in progress is
not measured by available statistics.
Source:ABS. Data pre-1963 were obtained
from the now defunct Monthly Bulletin of
Employment Statistics from which monthly
data were used to obtain the quarterly
estimate.

/41 Quarterly number of workers involved in
strikes. Source:ABS.

U Number of registered unionists. Data are
available only on an annual basis.
Source:ABS.

INF Deseasonalized quarterly rate of inflation
based on the Consumer Price Index for All
Groups, Weighted Average of Six State
Capitals. Source:ABS.

or

PROF

VAC

INV

oP

MARCH

Average weekly hours of overtime worked
per employee, quarterly average. Source: ABS.

Seasonally adjusted quarterly gross operating
surplus of corporate trading enterprises
divided by quarterly national wage bill. The
wage bill was constructed as the product of
the average earnings of non-farm wage and
salary earners and the number of non-farm
civilian wage and salary earners (National
Accounts Basis). Source:ABS.

Deseasonalized number of job vacancies
registered with the Commonwealth
Employment Service per non-farm civilian
wage and salary earner. Source:ABS. Missing
data (not officially available) for the first
quarter 1981 to the first quarter 1983 were
filled by splicing in the vacancy rate data
from the ANZ Bank Survey of Job
Vacancies. The vacancy rate data were
deseasonalized as follows: the June quarter
was taken as the reference quarter and
vacancy rates were adjusted down by 7.0 per
cent for the September quarter, 25.8 per cent
for the December quarter and 22.2 per cent
for the March quarter. This pattern reflects
the major hiring of school leavers in the
months November through February.

Average quarterly number of inventories
divided by gross non-farm product at market
prices both seasonally adjusted. Inventories
were constructed from the ABS seasonally
adjusted series on changes in inventories.
Inventories were set at $6899m in 1979-80
prices for the second quarter of 1959, a figure
estimated from the national accounts. This
number was then adjusted quarterly to build
up the inventory series.

This is a generated regressor constructed by
first regressing OT and PROF on a linear
trend. In the 12 quarters when residuals of
this regression were respectively positive and
negative the pair of residuals were multiplied
together to form OP. In quarters when this
condition did not hold OP was set equal to
zero. This is a variation on the usual form
of interacting regression variables, which is
to either multiply them together or divide one
by the other.
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